The goal of this study was to perform a systematic review and meta-analysis of the entire arthroscopic hip preservation literature to answer the question, 'Across the world, are we treating the same patient?' There are significant differences in arthroscopic hip preservation publications, subjects and techniques based on both continent and country published. A systematic review was registered with PROSPERO and performed with PRISMA guidelines using three publicly available databases. Therapeutic clinical outcome investigations reporting arthroscopic hip preservation were eligible for inclusion. All study, subject and surgical technique demographics were analyzed and compared between continents and countries. Statistics were calculated using Student's t-tests, one-way analysis of variance, chi-squared and two-proportion Z-tests. There were 134 studies included in the analysis (10 752 subjects; 11 007 hips; 51% female; mean 37.6 years of age; mean 27.2 months length of follow-up), which had a low Modified Coleman Methodology Score (mean 32.4; poor). North America published the largest number of studies (58%) and the most subjects (55%) and hips (56%). Australia (22%) and Europe (18%) operated on subjects with some amount of osteoarthritis most commonly. North America (2.7%) and Europe (2.0%) operated on subjects with dysplasia or borderline dysplasia most commonly. The Modified Harris Hip Score was the most frequently utilized outcome score (24% of studies). The quantity and quality of arthroscopic hip preservation literature is significantly increasing with time. Several significant differences in study, subject and surgical technique demographics between continents and countries were identified. Deficiencies in use of clinical outcome scores and definitions of treated pathologies preclude complete subject comparisons and serve as an impetus for future study quality improvements.
INTRODUCTION
Hip arthroscopy may be used to address a multitude of intra-articular hip pathologies. Although indications for both primary and revision arthroscopy continue to evolve, the most common indication remains treatment of symptomatic femoroacetabular impingement (FAI) and labral injury [3] [4] [5] . The number of arthroscopic hip procedures is significantly increasing across the world [6] [7] [8] . However, patient demographics, surgical techniques and clinical outcomes utilized are geographically unique [9] . Further, study design, conduct and reporting are also variable. The purpose of this investigation was to perform a systematic review and meta-analysis of the entire arthroscopic hip preservation literature to identify and compare the summative characteristics of the studies published, subjects analyzed and surgical techniques performed across continents and countries. In essence, the purpose of the study was to answer the question, 'Across the world, are we treating the same patient?' The authors hypothesized that there are significant differences in arthroscopic hip preservation publications, subjects and techniques based on both continent and country published.
METHODS
A systematic review was conducted according to PRISMA guidelines (Preferred Reporting Items for Systematic reviews and Meta-Analyses) using a PRISMA checklist [10] . Systematic review registration was performed using the PROSPERO International prospective register of systematic reviews [11] . Two reviewers independently conducted the search on 28 December 2013 using the following databases: Medline, Cochrane Central Register of Controlled Trials, SportDiscus and CINAHL. The electronic search citation algorithm utilized was ((((((((((((hip[Title ) clinical studies were eligible. Length of clinical follow-up was not an exclusion criterion. Medical conference abstracts were ineligible for inclusion. All references within included studies were cross-referenced for inclusion if missed by the initial search. Duplicate subject publications within separate unique studies were not reported twice. The study with longer duration follow-up, higher level of evidence or greater number of subjects was retained for inclusion. Level V evidence reviews, letters to the editor, basic science, biomechanical studies, open hip surgery, imaging, surgical technique and classification studies were excluded. The senior author resolved conflicts by reviewers selecting papers.
Participants/subjects/patients of interest in this systematic review underwent hip arthroscopy for intra-or extra-articular pathology (labral tear, FAI, arthritis, hip dysplasia, intra-articular loose body, chondral defect, femoral head fracture, among others). Study and subject demographic parameters analyzed included year of publication, years of subject enrollment, presence of study financial conflict of interest, number of subjects and hips, gender, age, body mass index (BMI), diagnoses treated and surgical positioning. Clinical outcome scores sought were the non-arthritic hip score (NAHS), iHOT-12 or 33 (international Hip Outcome Tool -12 or 33), Hip Outcome Score (HOS -activities of daily living and Sports), modified Harris Hip Score (MHHS), Hip disability and Osteoarthritis Outcome Score, SF-12 (ShortForm), University of California Los Angeles (UCLA) activity score, Tegner activity score and Merle d'Aubigne Postel score. Plain radiographic, computed tomography and magnetic resonance imaging (MRI) data were extracted when available. As with several other systematic reviews, study methodological quality was evaluated using the Modified Coleman Methodology Score (MCMS) [9, [13] [14] [15] .
STATISTICAL ANALYSIS
Study descriptive statistics were calculated. Continuous variable data were reported as mean 6 standard deviation from the mean. Weighted means and standard deviations were calculated for all subject, hip and surgical parameters. Categorical variable data were reported as frequency with percentages. For all statistical analysis either measured and calculated from study data extraction or directly reported from the individual studies, P < 0.05 was considered statistically significant. For continuous data across continents and countries, one-way analysis of variance was utilized to compare groups. For categorical data across continents and countries, chi-square analysis was utilized to compare groups. Where applicable, study, subject and surgical outcomes data were also compared using two-sample and twoproportion Z-test calculators with alpha 0.05 because of the difference in sample sizes between compared groups.
RESULTS
In total, 134 studies were included in the analysis ( Fig. 1 ) (10 752 subjects; 11 007 hips; 51% female; mean 37.6 years of age; mean 27.2 months length of follow-up) (See Supplementary data). Most studies were Level IV evidence (88%), had a low MCMS (mean 32.4; poor) and were single-center investigations (93%) without a declared financial conflict of interest (52%) ( Table I ). The percentage of males and females reported in studies from varying continents was not significantly different. From 1996 to 2013, among all continents, the number of publications significantly increased with time ( Fig. 2) , the MCMS significantly increased (Fig. 3A) and the level of evidence significantly improved (Fig. 3B) . Although there were fewer publications with financial conflicts of interest reported over time, the temporal trend was not significant (Fig. 4) .
Among continents, North America published the largest number of studies (58%), along with the largest number of subjects (55%) and hips (56%) ( Table I ). Among countries, the United States published the largest number of studies (54%), along with the largest number of subjects (52%) and hips (53%) ( Table II) . The next four most published countries were England, Switzerland, Germany and Australia.
The most common surgical indication was painful FAI with or without labral injury. Cam (Table III) and pincer impingement (Table IV) , labral tears, hip dysplasia (Table V) and arthritis (Table III) were very poorly defined across all continents and countries. Cam and pincer impingement, dysplasia and arthritis were poorly defined across all locations (defined in 17%, 19%, 16% and 59% of studies, respectively). Of all subjects undergoing Gender not reported in all subjects across studies.
Arthroscopic hip preservation geography 31 Note that lower numerical level of evidence is observed over later publication date, indicative of improved, rather than worse, level of evidence.
hip arthroscopy within a certain geographic location, the proportion of subjects reported that underwent surgery with varying amounts of osteoarthritis osteoarthritis was greatest in Australia (22%) and Europe (18%). Of all subjects undergoing hip arthroscopy within a certain geographic location, the proportion of subjects reported that underwent surgery for dysplasia or borderline dysplasia was greatest in North America (2.7%) and Europe (2.0%) (Table VI) . North America, South America and Asia performed hip arthroscopy most frequently in the supine position, whereas Europe and Australia used predominantly the lateral position. The use of clinical outcome scores was poor across all locations. Fifty-nine (44%) studies utilized one or more score(s) in reporting their clinical outcomes. Although the MHHS was the most frequently utilized outcome score, it was only used in 32 (24%) studies. The NAHS (7-89%) and HOS (0.1-7.6%), among others, were less frequently reported. There was a significant difference in MHHS between continents (P ¼ 0.01) (Table VII) . There was no significant difference between continents in reference to study MCMS (P ¼ 0.83), study length of follow-up (0.96), study level of evidence (P ¼ 0.29), subject gender (P ¼ 0.69), subject age (P ¼ 0.52), subject BMI (P ¼ 0.65), subject mean alpha angle (P ¼ 0.73) and subject mean lateral center edge angle (P ¼ 0.94).
DISCUSSION
Hip arthroscopy is an emerging surgical technique used to treat a multitude of hip pathologies across the world. The authors sought to identify and compare hip arthroscopy studies, subjects and surgeries across all countries and continents. In essence, the study's primary purpose was to answer the question, 'Are we all treating the same patient?' The study hypotheses were confirmed in that several significant differences in study, subject and surgical technique demographics between continents and countries were identified, whereas primary question was left unanswered. Unfortunately, deficiencies in use of clinical outcome scores and definitions of treated pathologies (impingement, arthritis, dysplasia) preclude complete subject comparisons and serve as an impetus for future study improvements.
This study demonstrated that the mean level of evidence and quality of studies surrounding hip arthroscopy is poor per the MCMS and 88% of studies were Level IV evidence. When most of the literature about a specific procedure is made up of low evidence work, it is difficult to draw concrete conclusions about the results of this procedure. With the evolving landscape of medial reimbursements, orthopedic sports medicine specialists who perform hip arthroscopy will need to design higher level studies to validate the outcomes of this procedure. The future of hip surgery may center around proving that hip arthroscopy is beneficial based on a validated outcome score. Furthermore, a standardized approach to defining the pathology addressed by hip arthroscopy is necessary to ensure patients with adequate pathology are indicated for this procedure, thereby attempting to ensure significant clinical improvement after this procedure and enabling comparison of results across nations.
When studies from across the world are reporting outcomes for hip arthroscopy patients, they may be reporting these outcomes on dissimilar patients, thereby skewing the results from one region compared with another. Studies have reported on large-scale series in individual countries as it relates to hip arthroscopy [16] . Clohisy et al. [8] had a case series of 1130 hips who underwent surgical intervention for FAI and found that the majority of patients were white, with a slight female predominance (55% vs. 45%). In that study, FAI was defined by each individual surgeon but was broadly classified by 'abnormal repetitive abutment of the proximal femur and acetabular rim that led to patient-reported dysfunction of the hip'. There are numerous studies like this that do not quantify the measurements used to define FAI and therefore lead to a wide variability in the patients who are treated with hip arthroscopy [17] . Varying the indications could have an effect on the reported outcomes.
One of the salient outcomes this study identified was the lack of consensus on defining cam and pincer (Tables  III-V) . Although no consistent definition of a cam deformity exists in the literature, many authors use an alpha angle of >60 to define this lesion. However, the method of measuring this alpha angle is subject to variability, as some authors use MRI as originally described, whereas others use anteroposterior, Dunn or crosstable radiographs. Studies have shown that the Dunn view most closely approximates MRI but that one can still miss anterior or posterior-based cam lesions depending on the views used [18] .
Acetabular deformity and handling of the labrum are important pathologies necessitating treatment during hip arthroscopy. Larson et al. [19, 20] reported on the shortand mid-term results of patients who underwent hip arthroscopy for pincer-type impingement and found that patients who underwent labral refixation had significantly higher outcomes scores than patients who underwent labral excision/debridement. This is important for surgeons to recognize as labral lesions should be fixed in patients with pincer-type impingement when possible. Similarly, in performing a hip arthroscopy on patients with hip dysplasia, debridement of the labrum instead of refixation has been associated with higher failure rate than labral repair [1, 21] . This study found more literature that reported preoperative diagnoses of osteoarthritis (852 patients) than dysplasia (150 patients) in patients undergoing hip arthroscopy, although both are risk factors for failure from hip arthroscopy.
Interestingly, the definition of arthritis was given in a majority of studies, although the definition was not consistent throughout the various continents (Table III) . As hip arthritis is a well-documented cause of failure from hip arthroscopy, it is interesting that approximately 20% of patients with evidence of arthritis underwent hip arthroscopy in Europe and Australia, whereas other continents reported much lower percentages [22, 23] . Surgeons may need to be educated on this fact to avoid failures in patients with arthritis. Skendzel et al. [2] recently reported on the conversion rates of post-operative hip arthroscopy patients to total hip arthroplasty (THA) and found that, in a series of 466 patients, 86% of patient with limited joint space (defined as <2 mm of joint space on anteroposterior pelvis radiographs) had undergone THA, whereas only 16% of patients with preserved joint space (>2 mm of joint space) underwent THA. Shearer et al. [24] found that hip arthroscopy was cost effective as it related to quality of life if it delayed progression to a THA for more than 16 years after the arthroscopic procedure.
There are numerous outcome scores that are used to characterize pain and function about the hip. There was a significant amount of variability in the outcome scores that were used across the world, with many areas not using any validated outcome scores at all (Table VII) . In fact, 56% of studies did not use any clinical outcome score at all in reporting their results, whereas the MHHS score was used most frequently (24% of studies). Interestingly, Tijssen et al. [25] performed a systematic review that examined studies using the MHHS, HOS and NAHS to determine which patient reported outcome questionnaire was valid and reliable in the evaluation of patients undergoing hip arthroscopy and found the NAHS was the best quality questionnaire for these patients. They recommended surgeons use a combination of the HOS and NAHS for evaluating patients undergoing hip arthroscopy. This study found the HOS was used sparingly in North America and Europe, whereas the NAHS was used more frequently in North America, Europe and Australia. However, the MHHS was the most consistently used outcome score across all nations. As the MHHS has been in existence longer than the NAHS and HOS, many surgeons may be more familiar with the MHHS score and so are more apt to use this score than others [26] .
LIMITATIONS Although this study reviewed all literature pertinent to hip arthroscopy, there are limitations. Some studies could have been missed, despite the fact that two authors performed the search. Agreement statistics were not performed between reviewers. There were many studies that did not report on all the variables the authors examined. This study did not address outcome measures and so cannot draw conclusions on the best treatment options, surgical positioning, etc. This study also did not examine any concomitant pathology at the time of surgery as the primary aim was not to analyze outcomes.
CONCLUSION
The quantity and quality of arthroscopic hip preservation literature is significantly increasing with time. Several significant differences in study, subject and surgical technique demographics between continents and countries were identified. Many geographic similarities were identified in subject demographics. However, deficiencies in use of clinical outcome scores and definitions of treated pathologies (impingement, arthritis, dysplasia) preclude complete subject comparisons and serve as an impetus for future study quality improvements. 
